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Abstract of KR2001 0060397 

PURPOSE: A method for manufacturing cold rolled steel sheets having superior bake hardenability 
and formability is provided to produce a soft bake-hardenable cold rolled steel sheet of a tensile 
strength of 30kgf/mm2 (bake hardenability 3.0-6.0kgf/mm2) for the application of automobile side panel 
and rear floor. CONSTITUTION: The cold rolled steel sheet having superior bake hardenability and 
formability is manufactured by homogenizing a super low nitrogen/carbon Al-killed steel containing C 
0.0020-0.0025wt.%, Nb 0.008-0.01 2wt.%, B 0.0005-0.001 5wt.% at 1200deg.C or higher; finish hot 
rolling in the temperature range of 900 to 950deg.C; coiling it in the temperature range of 700 to 
750deg.C; cold rolling the hot rolled steel sheet at a reduction rate of 75 to 80% in a conventional 
temperature range; continuous annealing it in the temperature range of 850 to 860deg.C; and then 
temper-rolling the cold rolled steel sheet at a reduction rate of 1 .0 to 2.0%. 
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®5r*| 7|go£. 2.0O|#pj <yg ^^S§^ uHoj^uh- x^t^t H^o\\ 5o|tK 



& ^SoflA-fe, C: 0.0020- 0.0025%, Si: 0.02% 0|fh Mn: 0.07- 0.4%, P: 0.008- 0.04%, S: 0 

.01% 0|«|-, 7|-g( Soluble) Al: 0.02- 0.06%, N: 0.0020% Ol^, Nb: 0.008- 0.012%1 t^fFS-H B/N°| ?±X\B\ 
0.5- 1.0°l °l.^3[EI Bl 0.0005- 0.0015% Bfl<HW ■%7l& Al- Killed&§ 1200°C 

0\#0itf 5fiS|- <a^B|^ 900- 950°C°| ££Bfl<HW D^B| °dZ}^9i^ 700- 750°C°l ££S£|0flAH fifltj- C^, 
75- 80%°| yj&ttfiSS 850- 870°C2J SEEfloW gJ 1.0- 2.0%P-| 

^JA|^o.£^ ^ r *|7h 2.00|tf°J JL^ PjS ±¥3S^ ^Pj^SS ^?j£S ftc*. 



S2rx| 7|^°s 2.00|tf£] £¥3£^ x|£«fe gj-acHI fftf 53o|cK 

tie ^s«tsi euiir^ xf*isj *m<hi n^ss-st a^h^h chmch ugs 



ojy-ijo^ g-g-g. 7h£2F 7*5go| a-| 5* ^Si M-EHJife- 530I M*o|cK o|EH*h ^7|-x| s^t Eh^S" 4 s &! 

te assAi HTii ^tfssig ye^g-ai ^¥^sf^ yj^^eoi aia gomn xmm ^ afe ntts.^ 

7 <S° W 7 JSL7l 40kgf/mm i e 0|#o S x^xM A>££|fc ±X|j£rr £8 ei£2£0fl am ^SE||«g(stretchi*>ility 
)S L^Ufe X>§xfo| E5||^ gggft LjEHJfe SSrx|7F ^00^ 3 |§ j!7(.oJ £g 

^«A| ea&ff<H| 7^fi #^&£ft 7hx|HS 9j-yo| SBII^ E#£¥*iB|A| xHSS §-^2£7t 



£¥3§fe 2> K gcH| H§£l &±L} *1±7[ ^nfScHlAi *H$]ft i^^O^ l^Efe iJ^oj y§ 



7Wfe yS£SH?2| xfli^gosb X-|E^ P£|7f Al- killed *|£<H|AH 2*1, ^ 

Stf 2W££7|- 400- 500°C ^Sfflfl* o\BZ\oi $±&#o%2\& ±¥3§Hfo| ef 4- 5kgf/mtf 

Pa7^ Al- Killed&£j S¥ HU^ ^^£1 0|§^7| aUSofl ^¥S^^ «fM7F §o|fF e.^ 3^7^, 0A| 

^ £6<H| ojeH ^^-yo| ^tl-JElb gxligol 2 ( !o^ 7^^o| a?£x| STfe xl-gxf fiii&cH|Eh xH|*h£joH A^Ejn 2,'cK 

tie Xl|&7|£o| u|ef^£J ^&cH| H^o^ agofl *|§ 21§^lf£j XH|0-|7h 7fe^i Ti 5Eb Nb g°| &SSI- 
m Al- Killed ^^^o| ^¥3Sf§ ^<&2&o\ xH|2E£j oH lHS!m^o| 

t! 1 £|&XH§o^ A^gO| §7h ^A||CH| flCh 



(4:)61- 026757S.5J 3^ C 0.0005- 0.15%, S+ N 0.05%°| Ti SEb Nb ^frS7^ 

yj^S"&CH| WCH, ife- ^^gfi (i) 57- 089437^.°! §¥ C 0.010%O|*FS| Ti ^7F^# AF§t|-0^ ^¥3§f 
IT0| Of 4kgf/MP0|^e! X||£gJ-gOfl OlsH 4:7||s|-j1 a?Cf. OlBjff gj-aS TI, Nb°| ^7Hf AS £EA|oJ ^Z^^H 

ft «|<H»osm| S-g aLgSiS* *|5J*| ^o=| xHfjoj <y^g x|«|-HAi ^¥SS|-ai- ¥o^fe 5o|cK n^U t 

i £^ Ti, Nb ^£7^o| ^¥2SHfo| SfM« WMMt M\ 7 A^oi\M J\ °! §^ §oj <y^^ ^|0-l7|- 

oil 21th M£.f*7[ #&o\ ofl^g C |.. 



ttfi CHfl-SJ^ 95- 66473£| S¥ C 0.0015- 0.0030%, N 0.003%O|§f, Nb 0.002- 0.01% SJ Mff(B)# 
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xilisHf SfSlofl cHstl ^?Htm ? A 'cK hew ft ^§A r 7h Md- BUG- 4J^# Sstl eajg a* #7|oj gg£ 

#7|lW^&os^ UH£g DH^ ^^tm 830°C£. *Q<MSrIL ^SITSJ ±¥3§r£t- «fMSr7| *|sH N 

b/C ftxmn 0.50W3. *KM**7| oHgofl EttttSjB*|o|AH*Ei DH^ ST^A|7|7| aHeoll <&^± 

^2J 7|g0| flfe S3rx|fe 2T 1.9SES/H *r^*r 2j£rXH2| 4J7 r 3¥S£! A r O|c n||y(Side Panel) 0|l4 »S 
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s ase ^^tr7i ¥ irssi ctm>s- 7rS £¥*i<hi s^e- tymm t^^ej Nbs 

SrxIS 2.00|#pJ H-^§ 4i¥3§r^ yj^^&g 33|5«r7| ^sH y^ffflftS SJ-^trO^ t* ^So| «3r*| 0| 
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#7| &^5r7| ?|5r0^ £ ^gcH|A-fe, C: 0.0020- 0.0025%. Si: 0.02% 0|Sh Mn: 0.07- 0.4%, P 

: 0.008- 0.04%, S: 0.01% 0|«h 7 r §( Soluble) Al: 0.02- 0.06%, N: 0.0020% 0|*r, Nb: 0.008- 0.012%S 
SrSAH B/N°J &X\ti\ 0.5- 1.02J Bj-^SrS.^ BS 0.0005- 0.0015% S£W|AH g7 r £r ^XJS^, ^A-|E^ Al 

- Killed^* 1200°CO|#<HM ^xHBI^ 900- 950°CO| ^S.^^|(HiAH nh^a| fflZftfafl- 700- 750°C2J 

flOflAH C}§, 75- 80%SJ aZftfei#S 850- 870°C°I SE^flOflAH 3! 1.0- 2.0%£| 
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»£(C)te jI&JW ^¥3§r^# L|ErUlfe §j4iO|cK E^lfo| 0.0020% o|SrpJ dH^ E^lf^tHI °|SH 

C!S-aE7 r ¥^SrOi, SOI tf^MOl ^"Oh ^¥Sfr^0| ^0^|x| StfecK aff 0.0025% 0|^0| £|B & ^ 

SS-OflAH £?§fb IMbirSl ^ ^ CHI AH 850- 870°C2r iS^El K" DH NbC^#^CH|AH A|jgsHE|b ^-^7^ D( jo oj- 
o r ?fgofl alSS-^irol 2fc r §F7l| £jo-| ^¥3§r-ao| o||^ SE^ #g L4|A|^^o| *TMEJA| aro r g**A\ ± 



^5|S(Si)g §7 r A|7fe &±£_M &[ffO\ §7 r #^^ §7 r S r l4 ^^ol ^tr7^ t!^«rHS a ^7^ 

# 0.02%0|trS 5j0| U r S5|«rCt. 

?, h Ll-(Mn)e ^^0| ojAH rj|A||S}A|7|D| ^§ ITS MnS^ ^#A|^ FeS5j o|*^ tt^fl^* 

Sf*|Sr7| ^AHfe 0.07%0|^"O| ^7^). §0^5) 0 .4%O|^ ^7 r ^ S¥ ig^tfCH| 0J5H #£ fc ^^^| §7 r SrteC|| 
U|eH ?H^o| x^7 r t^^HS Zl S7 r |fS 0.07- 0.4%S 7|ff€rfe 50| UHTSjSH^. 
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?lrr§ *W7|- »7H|«H>. (H-BfAH Zl S7HT# 0.008- 0.04%S fl&ft H£7f °|Ck 

ft(S)S ul£<H|Ai MnS°| &4ft£ 4«ffcK ZIEHU SSI W0\ %Z\& 3^ MnSS ^IftsU fe^g S7h °J74|# $|s|- 
A|^ tittfigft o|=7|A|tjc:K ath ssj S7Hfo| MnS*1##^ &5J*| *jftA|7|fe S=o|Bh ftx|e|-£ Stf »o| 8i# 3^ 
4£& MnS*lftft<H| xHSSSfrS eisH £ iJ-goflAH fi^psfe S5rx| 2.00|tfg ^atf7|7j- <HE^SS zi £7|- 
ITS 0.010% o|§fs nm^h 5o| uF&5|«H^. 
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7W|Sl M5|ShCN, ft*| Ugli^S AIN^S. ^fA|?|X| =Sf7j| SjO-| J1§S±(H| SJth A|££S|-ft 

fjCK ££^ 0.06%0|^o S 2|-cF^7j| &7WH5\& AIN°£ ^i#A|7^ S^ofl fi|£ A|j§. 

3t|-7| flSHAHfe Allfifg 0.02- 0.06%^ XfltWfc 5JO| UH-5|8fcK 



H£(N)fe SEfe ^&^CH| Jlg^EHS £*HS-°£*I £oj ah^ah° o|^a|7|&| A|jg.°g$7|- C|-g £°Jg£!4i0fl 

b|sH DH^ 3°£ Al ^B B0H| ojsf) nSff U£7|- &!ch ziEHU zl s-sro| 0.0020%o|tf o| s usa^ft Afl7H 
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fi- ige^S eJsH L«A|5:^o| g7h^BH fJCK EEff NbffO| 0.012%0|^o £ Q7^7j| £|E ^£ 

fl- NbC ^#1°! ^^2)- C^M0^ NbC AH§§Hg£7|- tf£Sf7| [CHEOil g gfSOflAH A1|A|^^ £ES££1 850 

- 870°C CH|Ai£ NbC *|ftS0| AH§5H£|A| =§|0^ jl«e4:B , S| ^fi7^ D(|^ O^CK NbC 

A1§§DS §§H JlgE^lfg S|-MSF7| ^SHAH^ 870°C0|&O£ §7^A|7^0|: snn, 0|(H| ctfE ± 

EA| tHSH( buckling) §°| 5|-^^2t§H S^. CQ-Bh/H 850- 870°C°| s<S £&££<H|aH ^S1?o| iSE^ 

ft »«■ ehSE ibVSS^S «tfi*7| flSHAHfe tffiff HhSj- ^0| Nb|T# 0.008- 0.012%2i ^S. Afl&lT 

l!S7^ aid. 



fiE(B)b °4m\M ±°J^ &^2[£| Bn ^¥Sth^^ S7^Amc:^. BN°I °J 

SH Uga^CHI o|*j. A|S.^^ft ^X|t|-b ^^JE ZLcHU- BlMTOl 0.0005%0|Sfoj Ah-^ ojo ^ 

aiocH BN o| ah&oI ^0HLhX| ^5f0^ Zlg^CHI oj^ Ahg LHAI^ffl 0^7|A|^ICK ZLi\L[ B&lTt 0 

.0015%0|^ ^7|-A|S 3^ BN 4|ft(H| Slth jX^S^SJ A|AfcS!-&jl*fc oiog. BfiJ ^7FS. 2im ^SH DW| 
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4 1 S/!b 1200°CO|^(H|AH 7^sfOi Ar 3 S£SJ^£J 900- 950°C°I SS^floflAi ^7_^°j§ D^B| &CK 

fte|-MSE7|- 1200°CO|f^ ZE5|0| 5^ 2^EHUo|e gSf|o|E|X| *S|-0 *UO| <g^[>\\ £|H^ AH 



QWiin^'s.] S5L7| 900°CO|s r °J 3¥ <£<&3.<U°\ a(top), §r(tail)¥ 3! 7r5WE|7 r B^S^££ £JCH cnlH o| 
. #&2| g7f 51 ggg0| •Sa-Scj. Sff 950"C0|#SJ SS icHUOl ^S r 0=| 7 r 3*°| i^CHI 2^X| Ij(or 

ange peel)g£| a&Ol ^7|7| tia. 

^7|°| flatten 7 r g* fflea&Ol fr£*rS HSe±CH| o|*H g%g&TStft X|* r 7l 700- 750°C°j :HS3^|7 r 

SatfcK neHM- 3^ISSE7|- 750°ci- S¥ oiau ^ao| s^tH xn§s ?Jg 4= StecH, SEth 70 



a&ttEoi £r£@ ?fS Stffil H o^°l «tr* 75- 80%°l yitterags yzhera* SEW. yittsrag 75 

% oias & uschm a?«ffe «fi r *i 2.ooia# s[m§F7| ^ ^ize2?hoick ^ ytf erfcftoi 75%oi§hej g 

° aS<H| £2r*|ofl <y*T§ ¥b ggofl IJfi-F ¥#^0| Sfoh 2.0O|a°l g^oi- m&mqi tfME|X| 8tfe 

7|7 r oHS q\MWM 2.z\Zi *H£°I SSH SEHSMI SO-. 



yittfl-eiol as aaj oj^^ES 7 Jo^AH a<y§ cHotstxie* ft £@CH|AHS ±SS£g 850- 870°C° 

S XtttM*CK ^ £eSj£7 r 850°CO|^£j 3^ ^SS£7 r c\± yo r H Bra?WH XflA|tffe ^^^|cH|AH NbC 
2J XH§SH(H| Slfi- s|S uSE^i? *TM7h (HBW grSS £¥S§r^§ 4= &°cH ±ES£.7| 870°CO|ao|e Nb 
c ^t#2J *HS*H7 r oH^ t^-sHxi £ HJ-go) ah^MaH ag :a«&:fc&o| §7^o^ ±^m\£a §7fsm #££r 

±¥3tr^2l §7 r £ ojSH aS L||A|A^0| a^fi-CK **l 4:SS£7|- 870°CO|ao| Ej°j JES^SSS. £]£r 



tfsi ewftMd- c[± fes i.o- 2.0% °i 2E§erejs ^¥S^as x^si-bai &chah ss^^oi i.o%oi 



^ej S¥ as <hi ah #xiAi 0a|7_h-hchi Ai^.7h ^^§fo^ a^a£7i- §7Hfa =ai^7i-g<Hi xigsjoi >^mbii*i ^mai 

eJ( stretcher strain) 0| i-^Sr7|| §C|-. zl^U i^^^§0| 2.0%0|aeJ as U|A|£-££ §^-&| 4= 
og- al-d-^f Z&^^^CHI 7 r SSir7r I^SrO=| AH^Ol ^t r E|H^. ITS 0| AH fi¥§rS -y^^S 7 r 5! ?j 



0 r EH°| 5.1S Si Nb°| ?m ^^^|0^ r 7HLf B# 4:|T ^7 r tr ft i"Sa2f URaSl thSf^^^ Lf^tf 2°SAH 

1- 5^aoi ^ ^saoN, 6- ioy as uiag-oi^. 

a7| JL1S| aS O|SS r 0^ <y?i^«yS Stri t* ^S°J 78% °| ^Ti^^SS a-tfff* 850°CO| ILS^S(H|AH 

<y^4:St^ 2f 1.5%°| £Sl8|-«tM fS«F<^ 7|7^|54-ygS ^jJrl i2<H| LfEKH^Cl-. 
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